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SptroGraph 



TTu path of a pokn fiied nhm-e co a eadt tlut roSi akmg a strai^ titu ii caQtd a avcJtotd. The easXen «'J7 to tistuHzc ttu phesomtnan is to dunk of the p«ihof • reflector on « bicycle as someone u tuting oti i 
lev«l lotrt. The ttSector route* ««iutMl the hub of die »1»tl, but >«i the hub of the wheel « lttO^•^ng leUiive to the pound, Heie u w jjj^ (hel denMnMOwej this («idrwui the bicydt)(NOTt; Ai of Ift^'^W, I h*ve 
WTrttrn the cycloid tpplft. 1 h«d received loaie coiaaenM wgfesting thja the old \ er»on <«u«ed loaie co«nputeti to cresh. Kopefidly *« proWtm h*s been ftted. Let tne fcnowrf you apeiience my fttnher [MoWe«».) 

Now thiaic about yitm happens if the ctrde ii oistcad roialtt^ efl>uDd enotfaef aalt. In other words; the c^xlitt it now pedi^g hiirhtt way around the etputor, instead of down the street. Mathtcuticana c<ll dtti peth 
an tpx\^l9id The ten of the worid calli thera SpUoCrtpkiW The pirimetiic equation* for these curvej are fjven b>': 

«(t)-<jt*r)cca(t> - p»00JtfR+r)t:/c) 
y(c)-tJ>.tr)eln(t> - p*3ln((it+r)c/r) 

where t^, andp me defined below. Bm tpplet below aSonK-s >t>u to cieste all die SpaoGrsplu youi bextt deuiei b>' v'«i>'tngthe \'«tues of R, t andp, u veil as the following pasmctcis: 

• RxdioaKR) 

Radius ^ ofclc (equator) centered tt the ongtR. 
» Radios! (i^ 

RaA'us of Ctrde (tocycle «he«9 centered It {R-*tjC5 

• PosWoii (fr) 

DiHince of Potrtt (reflector) ftom dw eew« of Ctrdei the drd* of rtdrui r. ; 

• Veb^ '. . 

Speed at which ttie SpiroGraph is dum-rv wfli 0 being rhe sloueat and 10 beinj the fasten. Can be adjusted wtnle d/a»Tn$t» taking place. Somrtnnes half dw tan is seeinj \-our SptroGraph being 
drawn! Sosictiinet not! 

• Rc^fttntlea 

ConBols ho«- precise dvc SpirttGraph £i (faa-stn. For instance, iiidi a Rciotu^ U(*<)>y{t)} oiejdottedfot t-0, 1,2, 3. «, . . , ,355, )63 de^eei. VVithalUsoIutionof 180, 

otitythe vthies ofc'0, 6,3, ID, ; 3SS,i£0 are used, Be caieftil, die larger the Resolution, the longer it «iill take to dram- the SptroGraph. Sotmall^^, a value between and 560 m-^ be 
good enou^. With a smaS vahie of Radius^ (say &adtus>l}, a small change tn Resolution can rendt in remaikat^ difTercnt Sptra<3Taphs. 

• Hidb'SlMW 

Char^mj die vahie of this button m-^ tlclemtint «1iethei oi not to disjplay the citdes/axes vhile drmin^ii takuif place. N«te: SptroGraptu arc 6a^ much faster if you **lSde'' the circies-'^aies, 

• Clear 

This button «ill dear the screen of aU SptroGraphs. 

• Reset 

bticon stops die cuneru ^iroOraph arid t ettnis CocU 2 and the Ptiim to its ori^n^ po si 

• Draw/pa tuc/Kesttnc 

Ihfse buttons should be self fxplanatorj-- 

• Red/Creen/Blne 

Vou can a^'usl the values of these ilideis to draw youi SpiioO(:^h in vtrmafl^ 
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Radius t Radius^ i^snion Resotution 














See NThat happens when you vaiy the postion to the left or 


Catdtotd 
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to the nghL Koh' could you get a catdioid ttrietued 
difretend>'? 

Another name for an astiotd b a hypo;>-clord of four cusps. 


Astioid \ 
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-IJ 




Wliai «'outd you change to get die same picture rotated -13 
dcpccs? Vaiy (he tadius and try to get 3^! oi 4 cusps. Alio, 
vary die position and s ee «1tai happem . 


Four4eaved ' 
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Tiy to vaty the radius and postion to get 3,5 or 6 leas ts 


rose , 










Verticil Lnie ' 
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tVlm v-ouldyou diange to get ahoriioroalline? 

What u'ould you tia^'e to change in order to get an et&pse 
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-JO 


-90 


3/0 


otiented horiiontalt}-? How -cctiuld >-ou get an clltpse on the 










ttisidc of the fixed cirdc? 


Roun^d 
St^jare 
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45 
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Hov about a rounded tnatide or pemagon? 
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This ii suppose dto be tan, tista" 
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SpiroGraph 

The path of a potnt fixed ntAht to « diclt thit iqai aii»^ i stfdsbt line is ««Iled AVOciKtd:lht t*sitst%-iy to vi£U«lt£e tfaii phtmmtnmUiaitiixik pjtQi'citti^txot a^tliMcyit^sio^ is (idms on «: 
l*v«l jotet The rtOtctbi rouie* «roumt tlw hub rfdi* i^twtl. t^ut yet the hub of tht » moving idiitivt to iht grcrimiL H<ie U:«ii jajaljl duJ de^^ ttiis (iiflww the bwyd«){^^^ Wflt^, i h«y« ; 

M^tfltwithe cvtJiid tppUt i hadxecetved sooie conmtzas su^aesttrig thjfl ttw:<dd vSriioo ctiiied »om« <t^cputet» to;^^ proWem h*i fcieen ftt«d. let m« khtwirif you opwfnc* wiy tUnhw p^^>^eini.) , 

Xowthink about what hJOT»«> if the cide i* iineddioiMiirig odJww<tfdsitht (^.^dist w'now^peddins^t^ <rfd6i»«ttM';s&trt:M^ cafi diiit {wih 

. ■ " y;(t)-{?.):r)einlt) - p*3lf.{ (X+-r) t/r) " 

whei e SU, and p are defitMd teU>w. 71m appUt bdow al^ 

« Radi«ul(R):\.- :■ 

Radiuj of eifcl* (eipMioi) c««««d « die «rtfm 

JUdiu* of c«de {bicycle centered at (R t.O) 
• P6riri»i»((i) 

Dinmc« of Pdim (fe€l*n«) from (h« center flfCircUi the cifdt trftadi^ 

. VeUiv , ■ 

Speed 41 wittch ttw SfrtroGraph is dra'XTt, t^ith 0 bisn§, the tlormest and 10 being the faitest.Canbe a^ytisted wide di3irinj^utakirigpUc< .:St>metKaex half the ftiniLS i4«m£ \t)urSptroOr^ being 
■ ■■■ ■■dr«wTi!Soxnefiirriein«t*, ■ ■ ■ ■ ■ 

: *.' Rej«itttieia 

Ctmcuda ho^paecise tlw SpkoGraph it dia-WLFo* instancy »itli a Re ioliaio« points (jn'ti , y<tJ);Biep!ottedfot 1,2,3. , . .,35S, )€5 4«S'<**'^\'i^>«R*»«'"*>««»o*"18**. 

only the^ijiies of t-0, 2^4,6,^,10, . . .,3SS, 360 «e used, B«c««fia, th« Injer the Resolution, the ti»|;er it »in tj^^ 
^ood enoujh! With * man value of Radhi52 {lav 

■ ♦ : HWe/siww: : ■■ ■;: Mr: :^.:£::^k^-^f^ ::,m:e\M:--X .. dMMM ^■MMPmMM£M^^ M:MmmM:::r-:-... :3'::::=smimmr':-: ■ ■ \ 

Changiria die vahie ofthts button will deieumne Tiliethti ci tiot lo dispUy the dtdti'axei niiaie diaiimji* fc3lanii^ce.N«»: Sptr^ "ifide^tbt cirde*/aies, 

Tlaibimoti stops ibecimeiuSpirpGiaphaiidmutnsCa -r^]/ y-'f_-'Yy.;\::- - 

. ;. .Th^^^^"bmbfls Should bt.«ife!q)l^ ■ " V ' "'-M-v ■ liii " . ■ • i V ' ■ ■'■ V :■ ■ ' : ' 

- / ■■ Yoii«ri"*<!^Wlthe\4liM$oft(w^ - '-l"- jr'.lMMy" ■ " M 






RadimtRadjus2 Positioti Resolution 

■ ■■■i-- ;x . ■. 














See vrtiat h^eiu when you vai>* the postton to the left ot 


Cudund:;- 
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to the tight. Ho^' could you get a catdioid odemed 
difFerenttj'? 












Another nam* for an utioid b • hypocj^loid of four cuspf . 


.Aitioid 




-13 


-13 




VMuf ivouid you chjtn|t to get th< same pictme rotated 45 
debtees? \'*ty the radius and try to get 3,5 oi 6 oupi. Also. 












van? rtw position and s ee T*.1iat happfiu 


:-;FtHM>kav*d' 

y _n»se^jii;^ 
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Ti>- to ^ aiy the radiu} and pottton to get 1^ or 6 leaves 
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Utm would you change to %ti ahotuostillitu? 












Wh«t w-ould you have to change in order to f et on ellipse 












otietjted hoiiroinallj'? Hov ttwUd >-«u get in on the 
inside of the fixed ctrde? 












Roimdtd 
^ Square^ 
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45 






How about a rounded ttixngte orpentazon? 
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373 


Thii i* juppoae d to be ftin, ti^h*'! 
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SpiroGraph 



Jhi p«th of a pctnt &x«d nUmt to « ctrclt ttut toUi dk»^ i tmi^ hat u called a trochoid. The <tuesi «-jry to vinulize this pheoomtnon ti to dink of the path of a fefleaor on a btcj'dt as iMMone ii dding on a 
level meet. The reflector »ui<* »ound t!i* tajbofdw»1i*tl,tmtyeithehubofthe wheel(»mo\in8ieUt»\-t to the giouni Here U iii nalij Uwl detawuttatei itfts (^idwui fix bicjr'de) (NOTI: A» of I ti*** 

wtitimthe cjTloid applet. 1 had xeceiv-ed jome comment j st^aeitingthat the old version earned fome coinpute«» to crash. HcpefiHIy rtw ptobt era hw been fixed. leimelnowifyoueiperierice any ftmherproWeini.) 

No^- ttrink about wtun h^«t$ if the drcie U inatead wtaan$ atound aiocher cirdei, In other wArdi, the cjxli*! i* now pedalin j his-her way around the equator, mstead of de»"n the soeet. Mj^wnutiaiiu cdl (hii p«h 
an «;>ir>^-VW. The re« of the wctld caU* them S):^«<>a^»k»M The pa^ 



«(t)-(2+ir)ccj(ti 



A'htte iU, and p Me defined below-. The applet below allow-s yoM to aeate afl the 

Radius of circt* (equator) centeied at the origin. 

Radius of cirde (bkryde wiieel) ctrUertd at {R-t,(?) 
■ Posirioil(p); ;. ■ ■ : 

Dittince (rfPoktt (feflertoO c**^*'^*''*^^^^ 

• VeUtUy'. . . - ■■ . . ..^ . 

Speed at which the SpiroGraph ii draim, wih 0 being the jtof*Mt and 10 beinj the fa>te«, Can be a^usted »-tde drawing ia taJkar^ place: SomttiBies half the fbn ii jeem^ yws SpiroOraph being 
. drawn* Sometime) noti ■ ■ ■ ■ 

• Re4«li«i#n- ■ 

Corttiols htnv precise tlie Sptro<aaph« iiai^TtTot mstance,*!^! aReiotiition of 5«, the poiiti U<t.i , y {^i ) are plpitedfot 1,5, 3, 4, 5, ... , 3S9, S60 d*siees. Ultlia Rejolmion of IM, 
only the vthies ofx-0, 4, « , 8, 10, . , . > 3SS , 360 are uied. Se cttefiit^ the larjer th« R«s(>httian, tht longer ti uill take to dtavv the SpttoOrapb. N'ottnalty, • v*lu* fcetinften I'O and 360 »aU be 
^ood enou^. \Vtth a tmail vahie of R^dhis^ (i«y Radbi^i), a SJnallchanfe in Resohj^ 

• Hide/Shw . 

Charts the value of tHs bmcon xvffl determine Alien or riot to display the dides^'^^ 
» Clear , * 

■ This burton wiU dearthe icreen of all SpifoGtaphj. . ■ . "■" 

• Re-iet ^ _ • ..'■■„",.- I y 

Tlas button *t«ps lire omerit %ttro<kq^h and rttums Cirdei and the Poifa to ta:o^^ 

• Draw/Pattse^emme . • 

TheMbtmods"shouldb«3rffej^>laiiator%-, .. .. 

• R«d/Crten/Bloe ■ ; - ■ ■ f 

: Vouc« adjust the valites'oftfaeseiUdetJio draw i' - -[', ~ ' ;^ 




I Tour-leaved: f 
I^Veiticdiinel 

I* 'SUjiiadid 1 
] ^ Square: .J 
r Goldfish"'.: 
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-101 
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270 



See vtltat h^em t^lien you vary the postton to the left or 
to the ri^ Hon*- could you get a catdtoid oiietKed 
djfPetentij'? 

Another name for an astroid b a bypocj'cloid of four twipi. 
v\'h«t vt-ould v-ou change to get the same picture rotated 45 
de^ees? Vary the radius and try to get or $ cutps. Also, 
vary flie position and se* -wImu hs^eru. 

Try to vKv the radrui and poition to get 3.5 or * lea^■es 

^liat 'xwHd you change to get a ttotijotxtal line? 
VVhaJ w-ould you have to change in order ro get an ellipse 
oriented horiamtaflj-? How- wovild yau jet an ellipse on the \ 
tnstdc of the fixed ctrdt? \ 

Kovr about a rounded triangle or pentaaon? 

This ii supposed to be ftan^ (i«ht^ 
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SpiroGraph 



The f)2th of a point fixed t tkm't to « circle thit toSi aton; i straight Itiu ts called a p'otMoki^ The f fuiei t «;xy to %i£uaiize tliu p)itaoaaaaa is t« thtttk <>f the of s reflector mi m btcyd< as iotneonc is riding ott a 
1« v«] zattx. The itflectoi rotates around the Imb of iIm ^tutt yet (he hub oTtbe wheel it ino\ing id^tive to the giound. Here it an upp tet that demoosattts th^ («-ii!iout Ait Uc>ide) (NOTE; As of lO^'&'tJO, I tuv« 
tevnttetithe cx'doid applet. I hadie^ctved some <oihn«ui ct^Kcsttng ttut the bid verstfin caused tcnn* cojnputets to crash. H«pefidiy dfte proWem hai been fixed.; Let rhe know- if you apertence any ftmher piohteAis.) 

No%' thtnic about what hj^eos if the ctrcte is tdstead roiating arouod another ctrde. tn otherArords^the c>'diit is now pedalins hivher vay around the equator, instead of do^ the sti««t;MitbeEutida&i call this path 
an i^/c;y£/pt£^ The rest of the ^rid caiU [hmi^>6«<>«f>^!l^^ 

VMC)«{S.fr>«in{c) - p*3in{<R+t5t/r) ^ ^v;;- ;.. - . 

u'hete IU> and p ue dtSiMd bdow". The applet btlow jaSov^'s >'ou u 

■■ « Radios I (R) 

. ..Raiujof dfd«(eqiaitoi^c«xtf*redattht: 

Radius of circle (bicy<lt wheeQ centered at {R t,0) ■ ■ ■ 

: :IXstaiKe'of?o«(w(refl*rto<)&oadve center of<^cleZ the cirdeofradmir, ; 

speed It viiich ttie SpiroGraph is di»Dwiv wth 0 being the stom tst and 10 being the faiteit. Can be adjusted while '■ dra-wing is talcing place iSometKnes half the fUn ts seeing your SpiroGraph betnj 
drxwTi! Soaietimet tvotl 

* Re^luiitm 

Contt<:4s ho^' peose ttw %troCraph isdia^nvFot instance, ^rdj a Re solution of the poktst a are plotted fo> l,2.i,i,^, , . , JSC deuces. ^VV'M a Resolution of ISO, 

only the I'dues of c»0, i , 4, , S, 1 0 , . , , , 3SS , i£0 are used, Be cattfiil, the larger ^« Resolution, the lot^ger it ^-ill tj&e to dnr»' (he SpiroGreph. Xonnafty, • value betw een 270 and 5$& wi^ be 
^ood enoti^: With a snull viiue of Radius2 (i«v Radiuf > J), a amaU chwg* in Resotuh^ 

♦ Hlde/Show ■ ■ 

Changicii die value of this bmcon wS! delenitiae ■whether or not to display the aicle$-'»xesi*tBle di»win| is taliij pUce. Ne*e: SpiroOrapluare diawn much fister tfyou "Kide" the cirdes^axes, 
» Clear:, , /. ' ■ ■ i ^ ' ' ' 

Ths lMtton i*t11 dear the screen of afl SpiroGraphs. 

* Resetv:. ' ' ' ' 

Tliu button Slops die cimerU SpiroGtaph and returns Codel and the P 
*. Dra«r/I^iue/Res«tBe''" 

These bimoris ahouW be self eaplaIUtorv^^, ;; ^ 

♦ Red/Green>Bloe 

Ycu can adjust the values cf these tliden to draw yom SpitoCta^h in vrrtuaDy »ny colot you hJceJ ^ " ,| y v | v ' ■ ^ ; ; 5^ '■ ■. 




Ttythis: 



CCRWS 



* Foiir-leaved 

. [_ :-yo5t^.. _4 

J . Vtt tocal line 

.|.;>EEq>s*;:: 

J, 

.T'^Gotdfish"; 
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See sthK h^tttj when you vvy the postton to Uw tefk or i 
to the t^ht. Hc^' could you get a cai dioid oiienied 
differentlj-? 

Another name f or an aitroid b • hyp oc>'Tloid of four cusps . i 
iS-Tvw would you change to get die same picture rotated -tS i ;; 
degrees? Var>' dte radius and try to get i,i or $ cusps. Also, ; 
v^arx' (he position and tee '^'liat happens. 

Try to vary the radius and postion to get 3,5 or 6 \tt\ ts \ 

>Miat w-ouldyoti (dian^e to get aliotiiontal&u? 
VMiat wttuld you have to change in order to get an eS^se 
otitnted honrontaflj-? Ho^r wvuld you get in t&pst on the 
tasidt of the fixed cirdt? 



How about a rounded tnangte or pentagon? 
This is supposed to be ftm, (iflJit'? 
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SpiroGraph 



Th< {wih of ft pcim fii«d rtlaiiv* to « orcl* thu roJls aloetg a stragjii fine « called a trocho^. the easitw »jy to vtsiuliit tfaii pheawMtnon ii lo dank of the path of « rdketor on » bicycle as som«me i* riding on « 
l<v«l saert. The reflectoi rotttel around th« dub of »1wtl. btr( yet ihe hub of the wbttl t% morii^ lektivt to the ground. Keie ii «» sagltl awt demoMOatei this (uidwut di* bicydt>{NpTI: Ai of lO-'lDO, I hav« 
r*»-tntmthe cydoid appkt ! had r«c«\-td jome commenti »u$j«itmg thai the (dd venaon caiued »om« <ojnput«f» to at«h: HopefldJy th« proMnn has b«en fti*d. Let m* know S you «ip«i<n« any ftaiher piohUm*.) 

Xovi' think about ti^hat happens if the drde ii instead roisttr^ usund another cifde. In odtcr voids, the cydift if nowpedsHng his-lier trn* around the equiior, «n«ead of down the street. Mathematiciani call Ms path 
an ^Jf.wiofd^ The «st of the wortd cafli thw 5i?C«<>of»>iJM 

«(cl»(S4-t3c2a(t:t - 5*coj t (R+D t/t) 
y(c)*(Rt?)sintc) - p*3lti{ (il+r) t/r) 

wbete tU, and p tne defined below. 71m applet below allonx-s you to cieate aU dte SptroOrapla youi heart deues by \-a>ying the vduei of t and p, as well as fotlow-ing paiamcieis; 

« Radios l(R) 

Radius <^ dfde (equatoi) ceiueitd at die origin. 

« - IUiiBsl6^)|-:H'::::^ . ; ; ■ / ; ! ■ i ' ■ i i ^ ■ i i I i i ^ 

" Radius ot'citrle (btcy<lewhe«5. centered ai.:{R-*T,C) : 

■ * P«itloB^:-V:;;^y■:^■H ' ^- ■■■ /'^ ■ . ' 

; IXstaace of Poim («£t« ao<^ 

.■.v«kci^r.y-:^P^^ -■ , ■■ ■ ■■■■ - ■■ 

Speed at which ttte SptroGnphu dfa'am^withObetti^ th^ sloi«.-est and iObein^tfae^stcit.Canbe ai^ustedwti^ dra'rb^i;staiati$p^ h^ the fhn u seeing your SpiroOntph bein$ 

draWTj!Sofflctartei.iiotl ■ v:::/ -:;-^: ; v-:-:;v-^:-.- . ■ 

*. Resahttles;:::':'. /i^^^^ ■ ■ 

ContJolshowpa*<asettMSpiroGiaphis;dit»iurotfnsunc . . ,,353^ JSC degiees. WttliaResohjtioaof 150, 

oidy the viOties of t-0, 4/6, 8; 10, i ; ; , 3S2 , JSO are med. Be cuefui; the hornet rtte Resoluticn, the longer rt-^ill take io draw (ht SpttoOraph. N'ormaBy, a vahw b«t»-e«n 270 »ul i60 wifll be 

food tnou^. a snail value of Radius2 (say Radtus> 1), a sjnaU change in Re sotution can r«n& in rematkabiy different SpttoCraji^s. : 
« Hid*/Skow ■ 

Otanginx the value of this button wil tletemune wltether or not to display the dicleir;'axt3wliac ibt»ingii ti^dng];^ce.N«tc: SpiioOiaplu are itiamimuehfiMter if you "i^dt^ the circleS'Xtes. 

. ■ctwr:;;;;;;;:;-;"'/ ; '^^-'r'ff^ 

This^button will dear tfe'iCreeri of aU SjriroGraphs,;:: ■ x 

:.* Reset :- ::- --:::\y.:: 'rX-:: '-. '^;\-'-^^^^^^^ -- J\--/>'n-;-:^-::::::J:::::::M^ ; . ii^--^' -:^::' ■ j^::::^-: . y::. ^ : :;::-.:- -:-. ,.'::.-:.. .■: ' ■ ■ . ,i. 

Tliis button ttop* the cuneatf SpiroGraph aiid returns CadeJm^^ 
:■ ♦ Draw/P«iite/Rr«me"", ■ ■ . v: ::.■■■■: ■:: ■::, ^' ■■■::■/ ■■. ■....:■:::...:.■.■:.-, ■" ■:.:.:;■„. ^, 

"■■:-^:::These buttons:3hou!dbc5elf«}itanatoiy, ^■■"::^^^ ■ ;■ ■ r ' r - ' "i^^"'- ^ r '■" iiV""-. '. ' ' ■■ 

♦ Red/CreenyBltie ^ ' " . ' \ " 

You cart adjuit the values of these tUdtu to diiwyou<Spiio<ka5>h in 

iiJlE 




Radiujl- Radius? Posaion Resolution . 



Tiythis; 













See what happ»m when you ^■ary the postitm to the left or 


Cwdiotd 


50 


«) 






to the righL Kv*- could you get a catdioid oritrued 












ddfetendy: 


'■^y- ^'^J ., 










Another OMine for an astrotd u t hypoc^'doid of four cusps. 


Ast«)id' .- 


«J 


-!J 




2?a 


^Itot wotild you change to get the same (rictitre rotated i$ 








degrees? Vuy die radius andtty to get w ^ cusps. Also, 












vary dt« position and see 'what bsppctu. 


^:Four-iitav«d: 
to?«3 _ 


60 


-15 




:73 


Try to var^' the radius andpostion to get i^wi leas es 


Vettical tiii*^ 


60 






370 


Wlutt would you dian^t to get alioriiotaalline? 












Whai urndd you have to change m order to get «n ellipse 


.- ;£lli^S«. .. 


«> 


-5!) 






oriented hotiiontally? How would you f tt an ellipse on the 












ituidt of the fixed ctrde? 


' RoufldTd " 
: J Stt^uiB^^, 


60 


-i5 


.101 


270 


How about a rounded triangle or pentaaon? 


^■'edidfeStl 


^3 




S5 


370 


This is supposed to be flat, ri^ht'? 



^3 SpiroGraph - Microsoft Internet Explorer provided by USPTO 



£lle Edit yiew Favorites lools Help 



JffJxJ 



O Back ▼ IS ^ i Address ^ http/\vvw.nTam.dartmoum.edu'~dliitte;iava^ 
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SpiroGraph 



The ^t>h of ft poim fixed to a atd< that mlli lioag a strsi^ lint ii trailed i mchoid. Tht «uitn «'iry to vHstuHie this phtnomcnon U to ttffiik tht piih of t fcfl«aof on a btcytlc as lonueont is riding on a 

stt«rt. The rtiltctoi rotait* arautid Uu liub of jii«>-he«J, Via yet the hub <>f lh« whe*l « ia{i>-it^ leUiivt to th« giound. Hae U m anjilil^w* 4emofMa»tt» this (»iilwut ih« bfcydt) (NOTI; As of lO-'J-iOO, I »uv« 
t«^irtEm the c\-doid appkt. I had teccired tome comntetUi augMstmg thai the old version catued som* computus to crash.: Kopeadh,'th* probleni hiis been fbed. Let me know' if you n^erience any hmher pcobkns.) 

Now think ^ut whst h^ens if the dtde ti tnsiead rmttc^ arouod ttu»thef cirde. [n other vrords, the c>*diii is oov peda&is his htt vay nound the e^tor, inswsd of down the sntet. M^thenuiifiam caS ttus path 
an tpitycloUL The lest of the wortd catti them S^riroCrapktl I The pwaaetti: tquaiiotw for these om ts aie given b%" 

»(«)-til+r)caa(i;|i - p*ooj(m*^r)t/r) 

u'htt e S.I , and p uc defined htSaw. Tltt applet btlow aHow-s you to a«<l< all die Spii oGraptu yom heart deucs by vatykts ^ values of P., t and p, as as ttM foficnLing paiamciets: 

« Radiail(R) 

Radius of drele (equator) ctntercd at the ongtn. 

• Radios: (1) 

Radius of citrlt G«y<le w-heeQ centered at (R-M,Cf) 

• . P»litiai»(p) -.. :■. ■ 

DistiiKt of i\«m (refl*cto<) firom dw centei of Cirdel, the ctrde o^^ 

■•' VeUclty ■ . ■ ■ ;.- 

Speed MX «-hich the SpiroGi^ is dra»iti, ■•iih 0 being the «lo» est and 10 being the ftstest. Can be adjusted while diau-ingis taJdnj place; Sometimes half the fan is seett\g vow SpiroGtaph beinj 
dra«t>! Sometime I noti 

• Resalotteti 

ConDob bo^-pecise the SpiroOuphis di a^tu foe instance, -^iih a Re solution of 5dO, the points U{tl ,y{i)} nepiottcdfot t*0, 1,2, 3.4, 1, . , .,359>3S3dc^ecs.^aticRcscbd><»aof ItO, 
otdy the (.-ahMS of t-0 , 2 , 4 , € , 2 , 1 0 , . - . . 3 53 , 3 60 are used. Be cateflii. the laijer the Resoluteuv the lonjer it u-ill take to dnm- the SpiroOtaph, Sontiatty, a vihit betvrren 270 and 360 »tI! be 
good enou^AVtth a small vahie of Radius!! (lay Radius>'l), a smaS change in Re sohition can ttsufe 

• Hld«;Shtw ; .. 

Chtttgmg the vahie of this button w21 detennine «1iethei or not to display l^e <iides^'ai:cs Miit diaTntig is t>tldn$ place. Neie: SptitiOi^hs are dianti much faster if you "Hdt" the ciiclei'aaes, 

• Clear 

This button dear ihr screen of all SptroGraphs . 

• Reset 

Hits button stops the cuneiu SpiroOiaph and tctutns Cirde2 and the Point to its onjmal potition 

• Draw/Paase/Resvmc 

The s t buttons should be s elf e^laniton'. 

• Red/Gr«tn/B!tt« 

You can adfiui the v^a^ts of these didets to diaw youi SpiioGt)q}h in vinuaQy any colw you tike! 

Radtus2;-45 - 

>ositioriSl35a', 

1: -IZJ 




ia>= 1 5cos(l}- 1 35co5f )5tf45> 



SIMPLE 
CURXTS 



1: Radius2 Position Resolution 
(SO 60 I'i 



Ttythis: 



-13 



-IJ 



See irtiat happtm wtien you ^ ary the pastitm to the left ot 
to the tight. Ho^' could you get a catdiotd oiiemcd 
ddfetendj-; 

Another name for an astiotd is a fa^'pocycloul of four cusps, 
mut tt-ould you chanje to get the same picmre rotated -15 
de^ees? Vtiy (he ladius and tiy to get i,i or i cusps. Also, 
vai\' the positiDn and s ee ^1iat happens . 



! rour-ieaved 
5 VerticalUtie ; 



I Rounded 
I Stfuare 
["■■poldfish 





■ i5 






Ti>' to ^■a^y the radius and pottion to gel or 4 lea^■es 






-33 


273 


^liai would you change to get ttltotiiontal lint? 


&> 




-90 


210 


What tt^uld you have to change in order to ^et an ellipse 
otitmed hoiirontall}'? Ko«- wmild >'ou set an efltpse on the 
tttstde of die fixed drdc? 




.45 


-101 


273 


How about a rounded ttian^e or penusron? 




-2^ 


<5 


3T5 


This is supposed to be tun. ri^hi? 



